Background: The study investigated the relationship between the type of employment (permanent/ temporary) contract and mortality. Factors through which temporary employment was expected to be associated with increased mortality were the degree of satisfaction with the uncertainty related to temporary work situation (Study 1) and the voluntary/involuntary basis for temporary work (Study 2). Methods: In Study 1 the data consisted of representative survey on Finnish employees in 1984 (n = 4502), which was merged with register-based follow-up data in Statistics Finland covering years [1985][1986][1987][1988][1989][1990][1991][1992][1993][1994][1995][1996][1997][1998][1999][2000]. In Study 2 the data consisted of representative survey on Finnish employees in 1990 (n = 3502) with register-based follow-up data covering years 1991-2000. The relative risk of death was examined by conducting Cox proportional hazards analyses for the permanent and the two temporary employment groups, respectively. Results: In Study 1 temporary employees feeling the insecure situation unsatisfactory had a 1.95-fold higher risk of mortality than permanent employees (95% CI 1.13-3.35) after adjusted for background, health-and work-related factors. In Study 2 employees in the position of having a temporary job on the involuntarily basis had a 2.59-fold higher risk of mortality than permanent employees (95% CI 1. 16-5.80). Conclusions: The present study confirmed that temporary employees are not a homogeneous group, which holds true even for mortality. Those temporary employees, who either felt the insecure situation unsatisfactory or who worked in temporary work involuntarily, had higher risk of mortality than permanent employees. 
Introduction

T
here is a considerable amount of evidence showing that unemployment is associated with increased mortality and morbidity. [1] [2] [3] [4] However, no agreement exists as to whether the health and well-being of the employed population are unevenly distributed between permanent and temporary employees. Temporary employment can be defined as paid employment relations other than those with unlimited duration, including fixed-term contracts as well as work done on call and through temporary-help agencies. 5 In Finland, the proportion of temporary employees increased from 11% in 1984 to 15% in 1990 and 18% in 1997. Since then the proportion of temporary work has stabilized. In comparison with Europe, the proportion of temporary work in Finland (16%) is above the average (14% in 2004).
There are several potential factors through which temporary employment can be a health risk. For example, job insecurity, deficient benefits, work strain and exposure to hazardous work conditions have been suggested as such pathways. [6] [7] [8] [9] In addition, the motive for doing temporary work-specifically if it is involuntary, i.e. not based on an employee's own choice-has been related to negative health outcomes. 10 A recent meta-analysis across 27 studies by Virtanen et al. 11 suggests higher psychological morbidity (distress) among temporary workers compared to permanent employees. In addition, the same meta-analysis refers to the point that the health risk may depend upon the instability of temporary employment (being higher in jobs with high instability), the unemployment rate and the proportion of temporary employees within the country (being higher in countries with a lower number of temporary workers and unemployed workers). Mortality has been compared only in one study. Kivimäki et al. 12 have shown that overall mortality was 1.2-1.6 times higher among male and female Finnish temporary (fixed-term) employees compared with permanent employees. Temporary employment was associated with increased deaths from alcohol-related causes and, for men, smoking-related cancer.
The aim of the study was to extend the understanding of the issue of health risks among employed population by examining mortality in temporary employees compared with that among permanent employees. Our study compared three groupspermanent and two different temporary worker groups-in mortality. We divided the temporary employees into two groups, first, on the grounds of satisfaction with the uncertainty related to temporary work (Study 1), and second on the grounds of voluntary or involuntary elements in the temporary employment (Study 2). The first criterion was based on the assumption that insecurity is the risk factor imbedded in temporary work. 6, 8 The second criterion was chosen, because it has been suggested that only involuntary temporary employment results in negative outcomes. 10, 13, 14 In addition, there is evidence showing that voluntary and involuntary basis of temporary work is related to levels of satisfaction. 15 
Methods
Samples
The data consisted of representative surveys on Finnish employees in 1984 and 1990 (Quality of Work Life Surveys from Statistics Finland). 16 In the 1984 survey (Study 1) the sample consisted of 5070 employees, of which 4502 participated in interviews, the response rate was 89%. In the 1990 survey (Study 2) the sample consisted of 4850 employed persons, the response rate was 85%. The present study was restricted to 15-64 years old employees: n = 4502 in 1984 and n = 3502 in 1990.
Statistics Finland conducted the surveys on a face-to-face interview basis, using a standard questionnaire. The samples were gathered from those employed persons who participated in the regular monthly labor force surveys for the first time. 16 The questionnaires comprised a comprehensive set of questions dealing with various features of working life. The measures used in the 1984 and 1990 questionnaires were mainly the same, and thus surveys constituted comparable data.
Register-based follow-up data
The surveys in 1984 and 1990 were cross-sectional. In order to study the later mortality in relation to the type of employment relationship, we needed panel data. Therefore, Quality of Work Life Surveys in 1984 and 1990 were merged, following ethical procedures of Statistics Finland, with register-based follow-up data on the basis of the personal social security number in Statistics Finland. Thus, the ethical standards of Statistics Finland were followed in conducting the study. The register data were based on the Finnish census panel data (every fifth year 1970-2000) and employment and pension registers (annually 1987-2000) . The register data included information on mortality and causes of mortality.
Type of employment relationship and temporary work
In 1984 and 1990, participants were asked if their current employment relationship was permanent or temporary. In addition, in 1984 participants were asked if the uncertainty about continuity of their current work made their job less satisfactory (no, yes). On the basis of these two criteria the participants in 1984 (Study 1) were classified into three groups: (i) permanent employees (n = 4008); (ii) temporary employees for whom the (possible) uncertainty about continuity of the current work did not make the job less unsatisfactory (n = 251); (iii) temporary employees for whom the uncertainty about continuity of the current work did make the job less satisfactory (n = 243).
In 1990 those having a temporary job were also interviewed on their main reason for working temporarily (unable to find a permanent job; no desire for a permanent job; work is combined with studies). On the basis of these two criteria (the type of contract and motive for temporary work) participants in 1990 (Study 2) were classified into three groups: (i) permanent employees (n = 2973); (ii) voluntary temporary employees who said that their main reason for working temporary was either 'no desire for a permanent job' or 'work is combined with studies' (n = 225); (iii) involuntary temporary employees who said that their main reason for working temporary was 'unable to find a permanent job' (n = 147).
Causes of death
The statistics on causes of death were compiled from data obtained from death certificates, which were supplemented with data from the population information system of the Population Register Centre. The statistics on causes of death covered the persons who have died in Finland or abroad during the calendar year and who at the time of death were domiciled in Finland. Since 1996, the statistics have been compiled according to the 10th revision of the International Classification of Diseases (ICD-10). In the register data the 54-category short list of causes of death was reduced to 12 groups ( Table 1) . Because of a relatively small number of deaths in each diagnosis group we classified the causes of death to four larger groups: cardiovascular diseases (group 5), tumors (group 2), violence and accidents (group 12), other (groups 1, 3-4, 6-11). This mortality information is for the years 1985-2000 in Study 1 (survey data from 1984) and for the years 1991-2000 in Study 2 (survey data from 1990).
Background factors
Other information relevant from the viewpoint of mortality, and therefore controlled for in the analyses, was drawn from the surveys. This information consisted of background and health-related factors, which have been shown to influence mortality risk in several studies. 2, 4 . In addition, we took into account some work-related demands, which have been shown to play a role in cardiovascular mortality. 17 The four background factors were gender (men, women), age in years, marital status (living with a partner and children; living with a partner without children; single); level of education (tertiary education; secondary; primary); and county (Southern Finland; Western Finland; Eastern Finland; Northern Finland).
Indicators of health
Health-related factors included longstanding illness, pain symptoms, smoking status and psychological symptoms. Longstanding illness was measured by asking 'Do you suffer from any permanent injury or medically diagnosed chronic illness, such as cardio-vascular, pulmonary or muscular-skeletal disease, disease of the digestive system, or some other long-term illness? (no, yes). Pain symptoms were examined by asking participants whether they suffered (no, yes) from recurrent aches or pains in neck; cervical spine or shoulders; hands or arms; lumbar region; legs, including hips?' The Cronbach alpha coefficient of the 5-item ache symptoms variable was 0.64 in 1984 and 0.67 in 1990. The participants were classified into three groups (none, one, more than one pain symptom). Smoking status (only in Study 1) was based on current situation (no, yes). Data on alcohol use were not available. Psychological symptoms were studied by asking how often on a five-point scale (Study 1) ranging from never (1) to daily (5) the participants had recently suffered from various symptoms: headache; fatigue, apathy or lack of energy; difficulties in falling asleep or recurrent awakenings at night; palpitations or irregular heartbeat; feeling of dizziness; depression; heartburn, acidity, stomach pains or diarrhea; over-exhaustion; tenseness, nervousness or irritability; feeling that it is 'all just too much'. In Study 2 the scale was a six-point scale (1 = never, 6 = daily). A 10-item composite variable was constructed by summing the response scores on the individual questions; its Cronbach alpha coefficient was 0.78 in 1984 and 0.83 in 1990. The participants were classified into three groups to indicate low, medium and high levels of psychological symptoms.
Work-related factors
Work-related factors comprised of physical and psychological demands and demands for learning at work. These factors were examined on the basis of job demand-control model, 9 which suggests that high demands, especially in combination with low control, might be a health risk. Physical and psychological demands were measured by asking how demanding the participants regarded their current tasks physically/mentally by using a four-point scale ranging from very undemanding (1) to very demanding (4). The participants were classified into two groups to indicate low (very or quite undemanding) and high (very or rather demanding) levels of physical/mental demands at work. Demand for learning at work was studied by asking to what extent the current job demanded learning new Temporary employment and mortality things by using a four-point scale ranging from not at all (1) to very much (4). The participants were classified into two groups to indicate low (not at all, some) and high (high or very high) demands for learning new things.
Statistical analysis
To estimate the relative risk of death, we calculated the hazard ratios and 95% confidence intervals by conducting Cox proportional hazards analyses for the permanent and the two temporary employment groups in both Studies 1 and 2. In these analyses, permanent employees were considered the reference group. Three models were constructed. In the first model we adjusted hazard ratios and their 95% CI for background factors. The second model tested a model in which the ratios were adjusted for both background and healthrelated factors, and the last model was a full model in which also work-related factors were added as adjusted variables. In addition, we examined the differences in all study variables between the comparison groups either by one-way analysis of variance (continuous variables) or by cross-tabulation and 2 -tests (categorical variables). Table 2 shows the distributions (percents and frequencies) and means (age) of the study variables by the type of employment relationship in both study samples. First, permanent employees seemed to differ from the both temporary groups in the following factors: There were more men than women, they were older, and they were more likely to be living with a partner and children compared to the temporary groups. Permanent employees were more likely to have several pain symptoms and to evaluate their work as psychologically demanding when compared to temporary employees. Second, the temporary employees, who either considered the insecure employment situation unsatisfactory or were in the position involuntarily, were more likely to live in the northern part of Finland, compared to the participated permanent employees, who typically lived in the southern part of Finland. In addition, in Study 1 (1984) temporary employees seemed to have a higher educational level (fewer participants had only basic education) than permanent employees, whereas in Study 2 (1990) temporary employees differed from each other in their reports on learning demands at work: voluntary temporary staff reported having more learning demands than involuntary temporary staff. The total mortality, shown in Table 1 Table 3 shows the results of the three constructed modelsadjusted Hazard ratios for (i) background factors, (ii) background and health-related factors and (iii) besides them work-related factors-by employment status in Studies 1 and 2. We can see that the type of employment was associated with total mortality in Study 1. After adjusted for background factors, employees in temporary work and feeling the insecure situation unsatisfactory had a 2.10-fold higher risk of mortality than permanent employees (95% CI 1.23-3.59). Adjustment for health-and work-related factors did not attenuate this association: in the third full model the mortality ratio in the corresponding group was 1.95 (95% CI 1.13-3.35). Male gender, older age, being single, the presence of longstanding illness and smoking increased the risk of mortality.
Results
Descriptive data
Type of employment relationship and mortality
In Study 2, after adjusted for background factors employees in the position of having a temporary job on involuntarily basis, had a 2.62-fold higher risk of mortality than permanent employees (95% C 1.19-5.80) ( Table 3) . Adjustment for health-and work-related factors did not attenuate this association: in the full model the mortality ratio in the corresponding group was 2.59 (95% CI 1.16-5.80). Male gender, older age, being single and the presence of longstanding illness increased the risk of mortality.
Discussion
This study showed that adverse health effects for Finnish temporary employees depended on the type of temporary employment. In Study 1, temporary employees feeling the insecure situation unsatisfactory had a 1.95-fold higher risk of mortality than permanent employees after adjusted for background, health-and work-related factors. In Study 2, employees in the position of having a temporary job on an involuntarily basis, had a 2.59-fold higher risk of mortality than permanent employees. To our knowledge, this is the first study comparing total mortality of temporary employees taking into account the heterogeneity of temporary employment to that of permanent employees.
The results indicate that temporary workers are not a homogeneous group. In Study 1, unwanted insecurity-i.e. feeling that the insecure situation was unsatisfactory-was a risk factor in temporary work. 6, 8 In Study 2, the involuntary motive-i.e. lack of permanent work-turned out to be another risk factor in temporary work. 10, 13, 14 Thus, our results were in line with the earlier studies, which have suggested these two factors to be risks for well-being and health in temporary work. In the present study they proved to be potential pathways through which temporary employment was related to mortality.
Besides the type of temporary work, mortality was related to background and health-related factors: male gender, older age, being single, the presence of longstanding illness and smoking (in Study 1) increased the risk of mortality. These results were in line with previous research. 2, 4 However, work-related factors-physical and psychological demands and demands for learning at work-were not related to mortality in contrast to certain work strain models 9 and some earlier studies focusing on cardiovascular mortality among industrial employees. 17 These different findings may be due to the fact that we were not able to focus on cardiovascular mortality, which especially has been shown to be linked to stress and strain at work, because of the low number of cases in each of the diagnosis category per comparison group. In addition, our samples were heterogeneous: in a more homogeneous sample the results might have looked different.
Limitations and strengths
Our study setting contained some limitations that-to be overcome-require new approaches and further research. As already stated, we could not examine cause-specific mortality because of the small number of death cases among temporary employees. In an earlier study 12 temporary employment was associated with increased deaths from alcohol-related causes and, for men, smoking-related cancer. In addition, although Temporary employment and mortality our study findings suggest that insecurity and involuntary basis for temporary work seem to function as potential pathways through which temporary employment is related to mortality, we do not know how long the unsatisfactory employment situation had lasted or further continued among the study participants since the survey was conducted. Thus, our study lacks information about the life course of the participants 2 as well as alcohol habits and income.
Consequently, we do not know which other risks (e.g. adverse life events, accumulated social problems including unstable career line and extensive use of alcohol, or unequal access to health services; 18, 19 are linked to unsatisfactory temporary work and account for the relation between temporary employment and mortality. Altogether, this means that our study could not reveal those biological or behavioral mechanisms that are behind unsatisfactory and involuntary job situation, leading to an increased risk for mortality. The issue of potential selection mechanisms to temporary workshown to be related to poor health status 10, 18 -is also important. However, this issue was not under consideration in our study. Those differences found in pain symptoms between permanent and temporary workers (more pains in permanent workers) were probably related to age differences (permanent workers were older) between the groups. All these issues are important challenges for future research in examining health risks in temporary work.
Besides these limitations, our study had several strengths. First, we could use representative samples of Finnish employees (in 1984 and 1990). Second, we had long register-based follow-up data (1985-2000 in Study1 and 1991-2000 in Study 2). Third, with comprehensive questionnaires we could control for various backgrounds, health-and work-related factors. As a consequence, we were able to combine self-reported and register-based data. Fourth, the quality of Cause of Death Register in Finland is high 2 
Conclusions
Altogether, this study confirmed that temporary employees are not a homogeneous group; this holds true even in regard to mortality. Those temporary employees, who either felt the insecure situation unsatisfactory or who worked in temporary contract involuntarily, had a higher risk of total mortality than permanent employees. Additional research on other potential factors and mechanisms behind the factors linking temporary employment to mortality is needed.
